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(54) PART MOUNTING APPARATUS AND PART SUPPLY APPARATUS 



(57) A component installing device comprises: a 
tray component supply section (8) having a plurality of 
conjointly provided tray component supply mechanisms 
(7) for moving selected trays (4) from a storage position 
(5) to a component supply position (6), according to 
need, thereby providing the components (2) accommo- 
dated therein for use; and a cassette component supply 
section (13) having a plurality of mutually aligned com- 
ponent supply cassettes (12) for carrying components 
in a tape cassette or a bulk cassette, and transporting 
said components to a component supply position (11), 
one at a time, thereby providing said components for 
use. Components (2) accommodated in the respective 
trays (4) located at the component supply positions (6) 
of the respective tray component supply mechanisms 
(7) in the tray component supply section (8), and com- 
ponents (2) transported to the component supply posi- 
tions (11 ) of the respective component supply cassettes 
(12) in the cassette component supply section (13), are 
variously handled and installed at prescribed positions 
on a circuit board (1) by means of an installing head 
(21). 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a compo- 
nent installing device, and more particularly, to a com- 
ponent installing device used in cases where electronic 
components of various types are installed directly on a 
circuit board, or cases where an electronic circuit board 
is manufactured by provisionally setting electronic com- 
ponents by means of cream solder, or the like, and then 
installing said components by means of reflow process- 
ing, or the like, and to a component supply device used 
to supply various components in a component installing 
device of this kind. 

BACHGROUND AFTT 

[0002] In order to install various electronic compo- 
nents of this type in a circuit board automatically (includ- 
ing provisional setting and actual Installation), 
component supply mechanisms corresponding to the 
various types of components have been proposed and 
employed. For example, fine chip components are han- 
dled by means of component supply cassettes such as 
tape cassette or bulk cassette, in which components are 
supplied, one by one, to a prescribed position for use. 
Irregular components having a large or special shape, 
such as integrated circuits, connectors, or the like, are 
stored in an array in trays, several components of each 
different type being thus stored. When used, a pre- 
scribed tray of the various trays stored is selected and 
moved to a prescribed component supply position, 
where the components accommodated therein are sup- 
plied for use. 

[0003] Conventionally, a variety of electronic com- 
ponents are supplied in a stable fashion by using com- 
ponent supply mechanisms of this kind in conjunction 
with a single component installing device, and even in 
the case of electronic circuit boards requiring a variety 
of electronic components, these components can be 
installed using a single component installing device or 
few component installing devices, thereby ensuring 
adaptability to increasing diversification in electronic 
components. 

[0004] In recent years, there has been significant 
diversification and expansion of electronic components, 
with progress of integrated circuits, development in con- 
nectors, and the like. Therefore, it has become neces- 
sary to handle electronic components of many different 
types, forms, shapes, and sizes in components supply 
devices and component installing devices. Moreover, 
the number of electronic components required to manu- 
facture a single electronic circuit board has also 
increased, due to increases in the size and functional 
range of electronic devices. In conjunction with this, 
there has also been demand for even higher speed 
operation in component supply, in order to achieve fur- 



ther improvements in productivity. 
[0005] However, conventionally, in order to install 
the required types of components, a variety of compo- 
nent supply cassettes and a tray component supply 

5 mechanism have simply been used in conjunction with 
each other, but this has not enabled alt of the various 
demands described above to be satisfied. 
[0006] For example, depending on the electronic 
circuit board being fabricated, it may be necessary to 

10 install various types of large-scale electronic compo- 
nents, but if these components are mounted accord- 
ingly in a single tray component supply mechanism, 
there is a limit on the number of types of components 
that can be accommodated. 

75 [0007] Moreover, although the tray component sup- 
ply mechanism is suitable for supplying large-scale or 
specially shaped electronic components, it provides 
poor efficiency in supplying the plurality of trays accom- 
modated therein, in a sequential fashion, according to 

20 the selection of component type. In other words, it 
moves a required tray of the trays accommodated in plu- 
ral stages in a tray magazine to a position opposing a 
component supply position, whereupon the electronic 
component accommodated therein is supplied by draw- 

25 ing the tray out to the component supply position. Each 
time a different tray is selected, the tray at the compo- 
nent supply position is first accommodated in the tray 
magazine, whereupon a task for moving the subsequent 
tray to the component supply position is performed 

30 according to the same procedure, and hence a time lag 
arises when components of different types are supplied 
from the tray component supply mechanism in a 
sequential fashion, thereby causing productivity to 
decline. Moreover, since the component supply pattern 

35 is simple, it is difficult to achieve compatibility with vari- 
ous different component use patterns. 
[0008] Furthennore, in the case of electronto com- 
ponents having a special shape, such as large-scale 
electronic components, connectors, or the like, which 

40 are not balanced with respect to their centre of gravity, 
the components are liable to fail off when handled by a 
component installing tool or component transfer head, 
and hence they cannot be handled at high speed. 
Therefore, if installing a variety of components by using 

45 various component supply cassettes and a tray compo- 
nent supply mechanism, which are provided conjointly, 
in a simple sequential fashion, it is necessary to delay 
the installation of other components whilst handling and 
installing components which have a slow handling 

50 speed, thereby impeding further speed increases in 
component installation. 

[0009] It is an object of the present invention to pro- 
vide a component installing device comprising a plural- 
ity of component supply cassettes and tray component 
55 supply mechanisms, whereby a plurality of different 
types of components can be handled by a single install- 
ing machine, and installation can be carried out at 
higher speed by devising component supply modes. 
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[0010] It is a further object of the present invention 
to provide a component supply device whereby the sup- 
ply of components using trays can be performed with 
good efficiency, in accordance with the pattern of use of 
various components. 

DISCLOSURE OF THE INVENTION 

[0011] In order to achieve the aforementioned 
objects, the component Installing device according to 
the present invention is characterized in that it com- 
prises: a tray component supply section having a plural- 
ity of conjointly provided tray component supply 
mechanisms for selecting trays accommodating pre- 
scribed components, and moving the trays from a stor- 
age position to a component supply position, according 
to need, thereby providing the components accommo- 
dated therein for use; a cassette component supply sec- 
tion having a plurality of mutually aligned component 
supply cassettes for carrying components in a tape cas- 
sette or a bulk cassette, and transporting the compo- 
nents to a component supply position, one at a time, 
thereby providing the components for use; and an 
installing head for picking up components accommo- 
dated in the respective trays located at the component 
supply positions of the respective tray component sup- 
ply mechanisms in the tray component supply section, 
and components transported to the component supply 
positions of the respective component supply cassettes 
in the cassette component supply section, according to 
need, and installing the components at prescribed posi- 
tions on an installation object. 

[0012] According to this construction, small compo- 
nents having a high frequency of use are handled by a 
cassette component supply section and components of 
various types are supplied successively from a plurality 
of component supply cassettes and are handled and 
installed at prescribed positions on an installation object 
by means of an Installing head, in a continuous fashion 
corresponding to their frequency of use. In the mean- 
time, special types of components are supplied in an 
alternating fashion by a plurality of adjacently provided 
tray component supply mechanisms in a tray compo- 
nent supply section, whereby even if the time for supply- 
ing and handling individual components is long, the time 
required to supply components of special types in a 
sequential fashion is reduced by a half and the supply 
rate of special components from trays is doubled, thus 
making it easier for the supply of special components 
from trays to be completed in time, whilst the installing 
head is handling and installing components supplied 
from the cassette component supply section in a contin- 
uous fashion. Therefore, in overall terms, it is possible to 
handle a larger number of different component types, 
the time lag involved in supplying components is 
reduced or eliminated, and hence high-speed operation 
of component installation can be achieved. 
[0013] In addition to the foregoing, the component 



installing device according to the present invention is 
characterized in that It further comprises a plurality of 
component installing tools on said installing head for 
installing components aligned in a prescribed direction; 

5 a plurality of shuttles, which perform reciprocal move- 
ment in such a manner that they move a selected tray of 
one of the adjacently disposed tray component supply 
mechanisms from the storage position to the compo- 
nent supply position thereof and then return same to 

10 said storage position; component holding sections for 
holding components, provided on at least one of said 
shuttles and aligned in a direction and at a pitch corre- 
sponding to the alignment direction and alignment pitch 
of said component installing tools; and a component 

15 transfer head for picking up components accommo- 
dated in a tray that has been moved to a component 
supply position of a tray component supply mechanism 
and for loading these components onto said component 
holding sections; wherein said installing head is able to 

20 pick up the components held on said component hold- 
ing sections and install same at prescribed positions of 
the installation object. 

[0014] According to this construction, if there is a 
time surplus until the next tray component is used, when 

25 supplying special components by means of a plurality of 
adjacently provided tray component supply mecha- 
nisms, whilst the installing head is handling components 
supplied from the cassette component supply section in 
a continuous fashion according to the frequency of use 

30 thereof, then this time surplus is used to pick up compo- 
nents in a tray at a component supply position by means 
of the component transfer head and load a prescribed 
number of components onto the plurality of component 
holding sections provided on at least one of the shuttles 

35 which serve to extract and retract the trays in the tray 
component supply mechanisms, in such a manner that 
the prescribed number of components thus loaded are 
picked up together, as and when required, and handled 
and installed simultaneously, by means of the compo- 

40 nent installing tools on the installing head which coin- 
cide with the alignment direction and alignment pitch of 
the loaded components. Therefore, even in cases 
where a portion of the component installing tools pick 
up components directly from a tray located at a compo- 

45 nent supply position, the installation efficiency for com- 
ponents supplied by the tray component supply section 
can be increased by a factor equal to double the number 
of components that are picked up simultaneously, and 
hence significant increase in component Installation 

50 speed can be achieved. In this case, desirably, the com- 
ponent holding sections are provided in equal number 
to the component installing tools on the installing head. 
[0015] In addition to the respective characteristics 
described above, in the component installing device 

55 according to the present invention, if the component 
transfer head is devised in such a manner that compo- 
nents picked up from a tray are rotated preliminarily in a 
direction corresponding to their orientation for installa- 
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tion on the installation object by the installing head, 
before being held by the component holding sections, 
then components are rotated preliminarily without need- 
ing to provide a special time period in addition to the 
component supply operation from the tray component 
supply section performed whilst components supplied 
from the cassette component supply section are being 
installed by means of the aforementioned installing 
head. Thus the time period required conventionally for 
components to be subjected to image verification and 
rotated to a prescribed orientation, after they have been 
picked up by the installing head, is eliminated, thereby 
enabling components to be installed immediately after 
they have been picked up. 

[0016] In addition to the respective characteristics 
described above, the component installing device 
according to the present invention is characterized in 
that, in cases where a component being handled is a 
problem component which causes an installation fault or 
other problem, the installing head discharges the com- 
ponent onto a problem component processing conveyor 
located at a prescribed position, the problem compo- 
nent processing conveyor being driven intermittently by 
a prescribed amount, each time it receives a discharged 
problem component, thereby conveying received prob- 
lem components in a uniform direction at a uniform 
pitch, in such a manner that they can be supplied for 
processing, such as reinstallation, disposal, or the like. 
In this case, the present invention is also characterized 
in that, in cases where a problem component received 
from the installing head is larger than a reference com- 
ponent, the amount of conveyance is increases by an 
integral factor corresponding to the size ratio thereof. 
[0017] According to the aforementioned construc- 
tion, if there occurs a component causing an installation 
fault or other problems, when the installing head is suc- 
cessively picking up supplied electronic components of 
various types and installing same on an installation 
object, then this component is discharged onto a prob- 
lem component processing conveyor located in a pre- 
scribed position, the problem components being 
conveyed at a uniform pitch by the problem component 
processing conveyor such that a space for receiving the 
next electronic component is provided, and the problem 
components on the problem component processing 
conveyor being processed manually for reuse, disposal, 
or the like, according to the respective components. In 
this case, even if the components handled by the install- 
ing head are of various different sizes, since the prob- 
lem component processing conveyor is transported 
intemiittently by an amount corresponding to the size of 
the component discharged on the problem component 
processing conveyor, It is possible to prevent situations 
where two discharged components overlap and inter- 
fere with each other, causing mutual damage or causing 
a component or components to slide off the conveyor. 
Furthermore, since the conveyance distance is reduced 
for small problem components, it is also possible to pre- 



vent situations where the whole problem component 
processing conveyor is transported further than neces- 
sary, the discharged electronic components are trans- 
ported too rapidly, and hence the staff responsible do 
5 not have the opportunity to process these problem com- 
ponents correctly. 

[0018] Moreover, in order to achieve the aforemen- 
tioned objects, the component supply device according 
to the present invention is characterized in that it com- 

10 prises: a plurality of adjacently provided tray component 
supply mechanisms for selecting trays accommodating 
prescribed components and moving said trays from a 
storage position to a component supply position, 
according to need, thereby providing the components 

15 accommodated therein for use; a plurality of shuttles, 
which perform reciprocal movement in such a manner 
that they move a selected tray of one of the respective 
tray component supply mechanisms from the storage 
position to the component supply position thereof and 

20 then return same to said storage position; component 
holding sections, provided on at least one of said shut- 
tles, for holding components in a prescribed alignment 
direction and at a prescribed alignment pitch and for 
providing same for use; and a component transfer head 

25 for picking up components accommodated in a tray that 
has been moved to a component supply position of a 
tray component supply mechanism and for loading 
these components onto said component holding sec- 
tions; wherein said tray component supply mechanisms 

30 have a first component supply mode, whereby respec- 
tive selected trays are moved simultaneously to compo- 
nent supply positions, thereby providing the 
components accommodated in the respective trays for 
use, and a second component supply mode, whereby 

35 components accommodated in a tray located at a com- 
ponent supply position of a tray component supply 
mechanism are loaded onto the component holding 
sections of the same shuttle by means of the compo- 
nent transfer head, thereby providing said components 

40 for use. 

[0019] According to the construction described 
above, in the aforementioned first component supply 
mode, wherein respectively selected trays are moved 
simultaneously to component supply positions, the plu- 

45 rality of adjacently provided tray component supply 
mechanisms are able to supply and provide for use, 
simultaneously or sequentially, a number of types of 
components corresponding to the number of adjacently 
provided tray component supply mechanisms, at the 

50 maximum, and therefore the efficiency of supplying 
electronic components of plural types is improved. 
[0020] Moreover, in the second component supply 
mode, wherein components accommodated in a tray 
which has been moved to a component supply position 

55 of a tray component supply mechanism are loaded onto 
component holding sections of the same shuttle by 
means of a component transfer head, thereby providing 
the components for use, a plurality of components held 



4 



c ^ 



7 EP 1 054 584 A1 8 



in the respective holding sections of the shuttle can be 
picked up and provided for use simultaneously, and 
hence the number of operations and the amount of time 
involved in picking up components for use can be 
reduced. Moreover, by performing the loading of the 
aforementioned components in parallel with the opera- 
tion of supplying components from further component 
supply sections, comprising a further tray component 
supply mechanism and other component supply mech- 
anisms, it is possible to improve efficiency for tasks 
wherein a prescribed number of components are han- 
dled in a similar manner. 

[0021] Moreover, the component supply device 
according to the present invention is characterized in 
that the component transfer head comprises a compo- 
nent transfer tool for picking up components accommo- 
dated in a tray located at a component supply position 
and loading same onto the component holding sections 
of a shuttle, by means of upward and downward motion, 
and an area sensor for detecting at which component 
supply position of the respective tray component supply 
mechanisms the component transfer head is located, 
movement of the tray being prohibited at the component 
supply position where the area sensor detects the com- 
ponent transfer head to be located. 
[0022] According to the construction described 
above, tray movement is permitted at the component 
supply position where the component transfer head is 
not located and tray movement Is prohibited at the com- 
ponent supply position where the component transfer 
head is not located. The component transfer tool pro- 
vided on the component transfer head moves upwards 
and downwards in order to pick up and load compo- 
nents, but since the trays cannot move at the compo- 
nent supply position where the component transfer 
head is located, it Is possible to perform the operations 
of picking up components accommodated in a tray and 
loading the picked up components onto the respective 
component holding sections of a shuttle, in a safe man- 
ner, without problems of interference caused by acci- 
dental movement of the trays, due to malfunction, or the 
like. On the other hand, tray movement is permitted at 
the component supply position where the component 
transfer head is not located, and therefore a tray accom- 
modating prescribed components can be moved into 
position, or a positioned tray can be exchanged for 
another tray, whilst the component transfer head is pick- 
ing up and loading components at the other component 
supply position, without fear of interfering with the com- 
ponent transfer head. Consequently, supply of compo- 
nents can be performed in a safe manner, including the 
operation of loading components accommodated In a 
tray onto component holding sections on a shuttle by 
means of a component transfer head. 
[0023] The component supply device according to 
the present invention is also characterized in that the 
component transfer head is prohibited from moving to 
another component supply position, when the compo- 



nent transfer tool of the component transfer head is low- 
ered at the component supply position where the area 
sensor detects the component transfer head to be 
located. 

5 [0024] According to the construction described 
above, it is possible to prevent the component transfer 
tool of the component transfer head from interfering with 
other members by moving between component supply 
positions whilst it is in a lowered state, and therefore 

10 interference caused by accidental movement of the 
component transfer head due to malfunction, or the like, 
can be prevented. 

[0025] Moreover, if the component supply device 
according to the present invention is constituted in such 

15 a manner that the area sensor is provided on a fixed 
section and detects a long member connected to the 
component transfer head and moving in conjunction 
with same, then the wiring required for detection Is sim- 
plified and the location of the component transfer head 

20 can be detected between a plurality of component sup- 
ply positions. 

[0026] Furthermore, in order to achieve the afore- 
mentioned objects, the component installation method 
according to the present invention is characterized in 

25 that components transported from a tray component 
supply section comprising a plurality of adjacently pro- 
vided tray component supply mechanisms for storing 
trays accommodating prescribed components in a plu- 
rality of levels and moving a selected tray from a storage 

30 position to a component supply position, according to 
need, thereby providing the components accommo- 
dated therein for use, and components transported from 
a cassette component supply section comprising a plu- 
rality of aligned component supply cassettes for holding 

35 components in a tape cassette or a bulk cassette and 
transporting these components to a component supply 
position, one at a time, thereby providing the compo- 
nents for use, are picked up and installed at prescribed 
positions on an installation object by means of an 

40 installing head, according to need. 

[0027] Moreover, the component supply method 
according to the present invention is a component sup- 
ply method for selecting a tray accommodating pre- 
scribed components in one of a plurality of adjacently 

45 provided tray component supply mechanisms, and mov- 
ing the tray from the storage position thereof to a com- 
ponent supply position, thereby providing the 
components accommodated therein for use, character- 
ized in that, in a first component supply mode, respec- 

50 tive selected trays of the jointly provided tray component 
supply mechanisms are moved simultaneously to a 
component supply position, thereby providing the com- 
ponents accommodated in the respective trays for use, 
by means of shuttles which perform reciprocal move- 

55 ment In such a manner that they move selected trays 
from the storage position thereof to a component supply 
position and then return same to the storage position, 
and in a second component supply mode, components 
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accommodated in a tray located at a component supply 
position of a tray component supply mechanism are 
loaded onto component holding sections provided on at 
least one of the shuttles for holding components in a 
prescribed alignment direction and at a prescribed 
alignment pitch, thereby supplying the components for 
use, by means of a component transfer head for picking 
up and loading components accommodated in a tray 
located at a component supply position of a tray compo- 
nent supply mechanism. 

[0028] According to the component installation and 
supply methods described above, the supply rate of 
special types of components from trays can be doubled 
by supplying special components in an alternating fash- 
ion from a plurality of adjacently provided tray compo- 
nent supply mechanisms in a tray component supply 
section, whilst components having a high frequency of 
use are supplied and installed from a cassette compo- 
nent supply section. Therefore time lag in component 
supply can be eliminated and increased speed in com- 
ponent installation can be achieved. Furthermore, in the 
second component supply mode of the tray component 
supply mechanisms, since a plurality of components 
held on the component holding sections of a shuttle are 
picked up and provided for use simultaneously, It is pos- 
sible to raise installation efficiency by reducing the 
number of tasks and the required time invoh^ed in han- 
dling components. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0029] 

Fig. 1 is a perspective view showing the schematic 
construction of a component installing device 
according to a representative embodiment of the 
present invention; 

Fig. 2 is a perspective view showing the schematic 
construction of a tray component supply section of 
the component installing device in Fig, 1 ; 
Fig. 3 is a perspective view showing an overall con- 
struction including a Y direction movement mecha- 
nism for a position registering support platform in 
the component installing device shown in Fig. 1; 
Fig. 4 IS a plan view showing one example of a cir- 
cuit board on which electronic components are 
installed; 

Fig. 5 is an explanatory diagram illustrating the 
positional relationships between the position regis- 
tering support platform in Fig. 3, a cassette compo- 
nent supply section and tray component supply 
section located on either side thereof, and an 
installing head; 

Fig. 6 is an explanatory diagram illustrating the 
positional relationships between trays located in 
respective component supply positions of adja- 
cently provided tray component supply mecha- 
nisms, and a component transfer head; and 
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Fig. 7 is a block diagram of a control device for the 
component installing device in Fig. 1. 

BEST MODE FOR CARRYING OUT THE INVENTION 

5 

[0030] Preferred embodiments of the present inven- 
tion will be hereinafter described in detail with reference 
to the accompanying drawings. 

[0031] As shown in Fig, 1, the present embodiment 

10 relates to a component installing device for manufactur- 
ing an electronic circuit board 3 by installing electronic 
components 2 of various types, such as a connector in 
this example, to circuit board, which is the installation 
object in this example. However, the present invention is 

75 not limited to this, and may also be applied to the 
assembly, manufacture or fabrication of various types of 
item, wherein various types of components are installed 
on various types of installation object. 
[0032] In Fig. 1, in order to handle electronic com- 

20 ponents 2 of various types, there are provided: a tray 
component supply section 8 comprising a plurality of 
adjacently provided tray component supply mecha- 
nisms 7 for selecting a tray 4 accommodating a pre- 
scribed component and moving same from its 

25 accommodation position 5 to a component supply posi- 
tion 6, as and when necessary, thereby supplying the 
electronic components 2 accommodated therein for 
use, as illustrated in Fig. 2; and a cassette component 
supply section 13 comprising a plurality of adjacently 

30 located component supply cassettes 12 for picking up 
components in a tape cassette or a bulk cassette, and 
conveying electronic components 2, one at a time, to a 
component supply position 11. An electronic circuit 
board 3 is manufactured by picking up electronic com- 

35 ponents 2 of various types supplied by the aforemen- 
tioned tray component supply mechanisms 7 and 
cassette component supply section 13, as and when 
required, by an installing head 21, which is movable in 
mutually orthogonal X and Y directions, as observed in 

40 plan view, for example, and by installing them at pre- 
scribed positions on a circuit board 1 . 
[0033] As illustrated in Fig. 2, the tray component 
supply mechanisms 7 each comprise a raising and low- 
ering platform 1 6 which is raised and lowered by means 

45 of a screw axle 1 4 being caused to rotate in forward and 
reverse directions by a motor 15. A tray magazine 17 
accommodating a plurality of trays 4 is mounted and 
registered in a prescribed position on the top of each 
raising and lowering platform 16, in such a manner that 

50 it is prevented from falling off accidentally by means of a 
locking member (not illustrated), which locks it in place. 
Each tray magazine 17 accommodates a plurality of 
trays 4 accommodating electronic components 2 of var- 
ious types in plural stages, in such a manner that they 

55 can be removed and inserted Individually by separating 
them in a vertical direction by means of a lateral rail (not 
illustrated). 

[0034] An extension table 18 on which the trays 4 
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are drawn out is provided at the component supply posi- 
tion 6 set to the front of the raising and lowering platform 
16 of the tray magazine 17, commonly for each of the 
tray component supply mechanisms 7. A shuttle 26 is 
provided on top of the extension table 1 8 for drawing out 
and retracting a tray 4 located in an opposing position 
inside the tray magazine 1 7, by driving sane reciprocally 
in the Y direction by means of a timing belt 19 provided 
in such a manner that it passes through the central por- 
tion of the extension table 18. The tray magazine 17 is 
controlled by the raising and lowering of the raising and 
lowering platform 16, in such a manner that a tray 4 
accommodating electronic components 2 to be supplied 
is positioned at a height at which it can be removed onto 
the extension table 18, so that the tray 4 Is pulled out by 
the shuttle 26 to the component supply position 6 on the 
extension table 18, whereby a prescribed electronic 
component 2 can be supplied. When an electronic com- 
ponent 2 accommodated on a separate tray 4 is to be 
supplied, the tray 4 pulled out to the component supply 
position 6 is pushed back to the original height position 
corresponding to the tray magazine 1 7, whereupon the 
height of the tray magazine 1 7 is controlled by the rais- 
ing and lowering platform 16 in such a manner that a 
tray 4 accommodating an electronic component 2 to be 
supplied is subsequently positioned at the extracting 
and retracting height and is pulled out to the component 
supply position 6. 

[0035] The shuttle 26 has a linking member 22 for 
drawing out and retracting said tray 4, and the linking 
member 22 is opened and closed by means of an actu- 
ator (not illustrated). By means of opening and closing, 
the linking member 22 can be coupled with a linking 
section 4b of the tray 4 in the direction in which the tray 
4 is removed, for example, and can be disengaged 
therefrom. When the linked member 22 is in a linked 
state with the tray 4, the tray 4 can be extracted or 
retracted with respect to the tray magazine 17. On the 
other hand, in a state where the tray 4 and linking mem- 
ber 22 are not coupled, since the linking member 22 is 
separated from the tray, it does not impede the move- 
ment of the tray 4 associated with raising or lowering of 
the tray magazine 17 and it can also be withdrawn to a 
position wherein it does not cause an impediment of this 
kind. 

[0036] Recesses 4a are formed separately in a 
matrix fashion on the tray 4, in accordance with the 
shape and size of the electronic components 2 accom- 
modated therein, and the tray 4 accommodates and 
handles the electronic components 2 in these respec- 
tive recesses 4a in the form of an array wherein the cor- 
responding electronic components 2 are held in a 
prescribed orientation. The tray 4 is suitable for handling 
flat electronic components 2, and flat, large-sized and 
irregularly shaped electronic components 2 and can 
hold such electronic components 2 while positioning 
them in a prescribed direction by the recess 4a on the 
tray 4. 



[0037] On the other hand, the component supply 
cassettes 12 are suitable for handling electronic compo- 
nents, such as very small chip components of many var- 
ious types, and the like, which have a much higher 
5 frequency of use than the electronic components 2 han- 
dled by the trays 4. A plurality of these component sup- 
ply cassettes 12 are provided in an array in the cassette 
component supply section 13, in such a manner that a 
large number of electronic components 2 can be sup- 
to plied thereby. 

[0038] Essentially, the tray component supply sec- 
tion 8 and cassette component supply section 13 can be 
an^nged in any configuration which makes it possible 
for electronic components 2 supplied by relative move- 
rs ment thereof with respect to the installing head 21 to be 
picked up by the installing head 21 , as and when neces- 
sary, and installed at prescribed positions on the circuit 
board 1 , by relative movement of the electronic compo- 
nents 2 picked up by the installing head 21 with respect 
20 to the circuit board 1 . 

[0039] For example, high-speed component instal- 
lation can be achieved by the following construction. 
The cassette component supply section 13 handles 
small electronic components 2 of many various types 
25 which have a high frequency of use, electronic compo- 
nents 2 of many types being supplied in a sequential 
fashion by a plurality of component supply cassettes 12 
and these components being handled by the installing 
head 21 in a continuous fashion up to a number corre- 
30 spending to their frequency of use and installed succes- 
sively in prescribed positions on the circuit board 1. 
Meanwhile, the tray component supply section 8 sup- 
plies special types of electronic components 2 in alter- 
nating fashion, by means of a plurality of jointly provided 
35 tray component supply mechanisms 7. In this manner, 
even if the handling time for supplying individual elec- 
tronic components 2 is long, it is possible to reduce by 
half the time required to supply special electronic com- 
ponents 2 in a sequential fashion, and hence the supply 
40 rate of electronic components 2 of different types from 
the trays 4 can be doubled, making it easier for the sup- 
ply of electronic components 2 of different types from 
the trays 4 to be completed in time, whilst the installing 
head 21 Is handling and installing electronic compo- 
45 nents 2 supplied from the cassette component supply 
section 13, in a continuous manner. The overall conse- 
quence of this is that it becomes possible to handle a 
larger number of different types of electronic compo- 
nents 2, and moreover, the time lag for supplying com- 
50 ponents can be reduced to a very short time or zero, 
thereby enabling high-speed component installation to 
be achieved. 

[0040] The installing head 21 moves reciprocally in 
the x and Y directions, as illustrated in Fig, 1. In other 
55 words, it is supported on an X direction table 24 and is 
caused to move reciprocally In the X direction by for- 
ward and reverse rotation of a screw axle 23a driven by 
a motor 23. Furthermore, both end regions of the X 
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direction table 24 are supported by Y direction tables 
29, 31 , and are caused to move reciprocally in the Y 
direction by forward and reverse rotation of screw axles 
25a, 26a, provided respectively to the Y direction tables 
29, 31 and operated by synchronously driven motors 
25, 26. On the other hand, the circuit board 1 is con- 
veyed in the X direction and supplied for connponent 
installation by the installing head 21. The circuit board 1 
is supplied for component installation by being passed 
through a loading section 32 comprising a pair of con- 
veyor rails 32a and transported to a component installa- 
tion position 33, and after component installation at the 
component installation position 33, the electronic circuit 
board 3 is conveyed via an unloading section 34 com- 
prising a pair of conveyor rails 34a. In combination, this 
loading section 32, component installation position 33, 
and unloading section 34 constitute a conveyance path 
30 for the circuit board 1 and electronic circuit board 3. 
[0041] As shown in Fig. 1 and Fig. 3, a pair of con- 
veyor rails 35 for Importing the circuit board 1 and 
exporting the electronic circuit board 3, and a position 
registering support platform 37 for supporting the 
imported circuit board 1 from below between the pair of 
conveyor rails 35 and registering the position thereof, 
are provided at the component installation position 33. 
Support pins 36, and the like, which support the circuit 
board 1 from below, without interfering with electronic 
components 2 installed on the downward-facing sup- 
ported side of the circuit board 1 , in the case of a dou- 
ble-sided circuit board 1 , for example, are provided on 
the position registering support platform 37. 
[0042] The tray component supply section 8 and 
the cassette component supply section 13 are disposed 
in such a manner that they lie on either side of the afore- 
mentioned conveyance path 30 for the circuit board 1 
and electronic circuit board 3, as illustrated in Fig. 1 . 
When disposed in this manner, the length in the X direc- 
tion of the space required to position the respective tray 
component supply mechanisms 7 and component sup- 
ply cassettes 12 adjacently in the X direction is halved. 
However, the positional configuration may be adapted 
freely, and in the present embodiment, a cassette com- 
ponent supply section 13, wherein a small number of 
component supply cassettes 12 are arranged in the X 
direction, is also provided to the side of the tray compo- 
nent supply section 8. In other words, by increasing the 
number of aligned component supply cassettes 12, the 
overall length in the X direction of the space occupied by 
the component supply sections becomes approximately 
equal on both sides of the conveyance path 30, and 
hence the whole conveyance path 30 through the whole 
device forms an effective space for performing compo- 
nent supply. 

[0043] It should be noted that the number of adja- 
cently positioned tray component supply mechanisms 7 
in each tray component supply section 8 and the 
number of tray component supply sections 8 provided, 
and moreover, the number of adjacently positioned 
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component supply cassettes 12 in each cassette com- 
ponent supply section 13 and the number of cassette 
component supply sections 13 provided, as well as the 
positional configuration of same, can be designed freely 

5 in various different ways. 

[0044] In the present embodiment, since the com- 
ponent supply sections 8, 13 are disposed separately 
on either side of the conveyance path 30, in order for the 
installing head 21 to pick up electronic components 2 

10 supplied respectively by the tray component supply sec- 
tion 8 and the cassette component supply section 13, 
the installing head 21 traverses the aforementioned 
conveyance path 30 in the Y direction, depending on the 
pick-up sequence for the electronic components 2. The 

75 amount of movement of the installing head 21 in this 
case is large compared to cases where it does not 
traverse the conveyance path 30, thereby causing the 
amount of time required to pick up electronic compo- 
nents 2 and install same on a circuit board 1 to increase. 

20 Variation in the amount of time required for such instal- 
lation operation causes limitations on the installation 
sequence for electronic components of different types, 
in tasks where electronic components 2 of different 
types are being installed in a sequential fashion. 

25 [0045] Therefore, in the present embodiment, the 
aforementioned component installation position 33 Is 
constructed to be movable in the Y direction. Specifi- 
cally, the pair of conveyance rails 35 and the position 
registering support platform 37 provided at the compo- 
se nent installing position 33 are disposed on top of a Y 
direction table 41 , as illustrated in Fig. 3. The Y direction 
table 41 is moved reciprocally along guide rails 49 in the 
Y direction, by means of forward and reverse rotation of 
a screw axle 42a driven by a motor 42. For example, 

35 there may be a case where the installing head 21 
traverses the conveyance path 30 in order to pick up 
electronic components 2 in the component supply sec- 
tion 8 or 13, for instance, by moving from above the cir- 
cuit board 1 indicated by the solid lines in Fig. 5 to the 

40 cassette component supply section 13. In such a case, 
the positing registering support platform 37, in other 
words, the component installing position 33, is also 
moved towards the component supply section 8 or 13 
on the side to which the installing head 21 is moving, 

45 similarly to the circuit board 1 indicated by the phantom 
lines in Fig. 5. Such is done at the same time that the 
installing head 21 is moving, or at least before the 
installing head 21 begins to install the next electronic 
component 2. Thereby it is possible to shorten the dis- 

50 tance moved by the installing head 21 in order to install 
the picked up electronic components 2 at prescribed 
positions on the circuit board 1. 

[0046] With the construction described above, it is 
possible to reduce the difference in required time for 
55 installing electronic components 2 at prescribed posi- 
tions on a circuit board 1 after picking up same, 
between cases where the installing head 21 picks up 
and installs electronic components 2 of various types in 
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a sequential fashion, without traversing the conveyance 
path 30, and cases where the Installing head 21 picks 
up and Installs electronic components 2 of various types 
in a sequential fashion, whilst traversing the conveyance 
path 30. Therefore, even if no particular consideration is 
given to the installation sequence for electronic compo- 
nents 2 when the installing head 21 is installing elec- 
tronic components 2 of various types at prescribed 
positions on a circuit board 1 in a sequential fashion, it 
is still possible to adapt to high-speed operation of com- 
ponent installation, without causing working efficiency 
to decline significantly due to movement of the installing 
head 21 across the conveyance path 30. 
[0047] Moreover, by utilizing the period of time from 
the installing head 21 picking up an electronic compo- 
nent 2 until installing it on the circuit board 1 for the pur- 
pose of moving the position registering support platform 
37 across the conveyance path 30 in accordance with 
the movement of the installing head 21 , it is not neces- 
sary to provide a special time period for moving the 
position registering support platform 37, and therefore 
achievement of high-speed component installation is 
not impeded thereby. 

[0048] One of the pair of conveyance rails 35 is held 
fixedly to the top of the Y direction table 41 , whilst the 
other is held movably along the guide rails 46 running in 
the Y direction. These conveyance rails 35 are 
expanded and contracted in terms of the interval there- 
between by synchronous forward and reverse rotation 
of screw axles 44a, 44b driven by a motor 43 via a belt 
and pulleys, in such a manner that they can be adjusted 
to suit the width dimension of the circuit board 1 onto 
which components are to be installed, in the direction 
orthogonal to its direction of conveyance. Moreover, 
simultaneously with this adjustment process, the posi- 
tion registering support platform 37 is caused to move 
reciprocally along a Y-direction guide rail 47 at 1/2 the 
speed of the movable conveyance rails 35, by means of 
forward and reverse rotation of a screw axle 45 linked 
directly to the motor 43, In other words, it is devised that 
the position registering support platform 37 always 
maintains a prescribed position between the pair of con- 
veyance rails 35, for example, a central position there- 
between, and hence it is able to support a circuit board 
1 from below and register the position of same, in a 
state where the centre of the position registering sup- 
port platform 37 coincides with the centre of the circuit 
board 1 accommodated between the pair of convey- 
ance rails 35. 

[0049] The installing head 21 comprises a plurality 
of component installing tools 51 — 54 for installing com- 
ponents aligned in the X direction which is also the 
direction in which the component supply cassettes 12 
and tray component supply mechanisms 7 are adja- 
cently positioned, and a recognition camera 55 for iden- 
tifying positions on the circuit board 1 onto which the 
electronic components 2 picked up by the various com- 
ponent installing tools 51 — 54 are to be installed. The 



various component installing tools 61 — 54 and the rec- 
ognition camera 55 are arranged respectively in a linear 
configuration. The various component installing tools 51 
— 54 correspond to the types of electronic components 

5 2 that they respectively handle, and specifically, they 
comprise, for example, a suction nozzle for sucking up 
and holding an electronic component 2, a chuck for grip- 
ping an electronic component 2, and the like. In the 
present embodiment, the respective tools are suction 

10 nozzles. 

[0050] In conjunction with the installing head 21 of 
this kind, component holding sections 61 — 64 are pro- 
vided on at least one of the shuttles 26 performing a 
reciprocal motion whereby a tray 4 is selected from the 

75 adjacently positioned tray component supply mecha- 
nisms 7, moved from its storage position 5 to a compo- 
nent supply position 6, and then stored back in its 
storage position 5, (in the present embodiment, one of 
the shuttles 26). The component holding sections 61 — 

20 64 hold electronic components 2 in a direction and at a 
pitch which correspond to the alignment direction and 
pitch of the component installing tools 51 — 54. Moreo- 
ver, a component transfer head 65 is also provided for 
picking up electronic components 2 accommodated in a 

25 tray 4 which has been moved to a component supply 
position 6 of a respective tray component supply mech- 
anism 7, and transferring same to said component hold- 
ing sections 61 — 64, where they are held. The 
installing head 21 picks up the electronic components 2 

30 held by the component holding sections 61 — 64 and 
installs them at prescribed positions on the circuit board 
1. 

[0051] The component holding sections 61 — 64 
should correspond to the types of electronic compo- 

35 nents respectively handled thereby and the electronic 
components 2 held thereby should be capable of being 
picked up by the component installing tools 51 — 54 of 
the installing head 21. In the present embodiment, 
these respective tools are suction nozzles, which corre- 

40 spend to flat electronic components 2 which are han- 
dled by being accommodated in trays 4. The component 
transfer head 65 also comprises a component transfer 
tool 67 which corresponds to the type of electronic com- 
ponent 2 handled thereby, and in the present embodi- 

45 ment, it employs a suction nozzle, which corresponds to 
flat electronic components 2 handled by being accom- 
modated in trays 4. 

[0052] The component transfer head 65 is sup- 
ported by an X table 68 and moves reciprocally along 

50 the X table 68 by means of forward and reverse rotation 
of a screw axle 68b driven by a motor 68a. The X table 
68 is fixed directly on a cabinet 66, which covers all of 
the tray component supply mechanisms 7 jointly pro- 
vided in the tray component supply section 8, above the 

55 portion thereof where exit and entry holes 66a for the 
trays 4 moved by the shuttles 26 are provided. The 
range of reciprocal movement of the component trans- 
fer head 65 is a range which allows it to pass between 
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both of the respective component supply positions 6 of 
the adjacently positioned tray component supply mech- 
anisms 7. In order to pick up electronic components 2 
from each tray 4 by means of the component transfer 
head 65 and load the picked up electronic components 5 
2 onto the component holding sections 61 — 64, a 
movement of each tray 4 in the extract/retract direction 
by means of a shuttle 26 is utilized. Thereby, electronic 
components 2 at any position on each tray 4 can be 
picked up, and furthermore, the picked up electronic 10 
components 2 can be transferred to any one of the com- 
ponent holding sections 61 — 64. However, the compo- 
nent transfer head 65 can also be devised such that it is 
capable of moving in both X and Y directions. 
[0053] With the foregoing construction, when sup- is 
plying electronic components 2 of special types by 
means of a plurality of adjacently positioned tray com- 
ponent supply mechanisms 7, whilst an installing head 
21 handles electronic components 2 supplied by a cas- 
sette component supply section 13, in a continuous 20 
fashion corresponding to the frequency of use thereof, if 
there is surplus time until the next electronic component 
2 from a tray 4 is used, this time period is utilized to load 
a prescribed number of electronic components 2 onto a 
plurality of component holding sections 61 — 64 pro- 25 
vided on one of the shuttles 26 used to extract and 
retract the trays 4 in the adjacently positioned tray com- 
ponent supply mechanisms 7, by means of a compo- 
nent transfer head 65. Thereupon, the loaded 
prescribed number of electronic components 2 are so 
picked up in one operation at the required time by 
means of the component installing tools 51 — 54 in the 
installing head 21, which match the alignment direction 
and pitch of the component holding sections 61 — 64, 
and are handled and installed simultaneously. Conse- 35 
quently, even in cases where a portion of the compo- 
nent installing tools 51 — 54 have picked up electronic 
components 2 directly from the trays 4 located at the 
component supply positions 6, the installation efficiency 
of the electronic components 2 supplied by the tray 40 
component supply section 8 will improve by double the 
number of electronic components 2 which are picked up 
simultaneously, and hence very significant increases in 
component installation speed can be achieved. There- 
fore, appropriately, the component holding sections 61 45 
— 64 should be provided in equal numberto the compo- 
nent installing tools 51 — 54 of the installing head 21 , as 
in the present embodiment. 

[0054] The simultaneous handling of a plurality of 
electronic components 2 by the installing head 21 so 
employing component holding sections 61 — 64 is 
especially effective in cases where the same electronic 
components 2 are installed simultaneously onto a plu- 
rality of circuit boards 1 which have been unified, in 
order to manufacture a so-called 'split' board wherein a ss 
plurality of circuit boards 1 are unified into one body and 
electronic components 2 are installed thereon to form a 
prescribed electronic circuit board 3, which is then split 



into individual electronic circuit boards 3. In a case of 
this kind, it is also possible to pick up a plurality of the 
same electronic components 2 from the cassette com- 
ponent supply section 13, simultaneously, and to install 
these simultaneously onto the plurality of unified circuit 
boards 1 , respectively. In this case, it is necessary that 
the alignment pitch between component supply cas- 
settes 12 in the cassette component supply section 13, 
which are capable of supplying the same electronic 
components 2 simultaneously, matches the alignment 
pitch between the plurality of component installing tools 
51 — 54 in the installing head 21 for picking up the elec- 
tronic components 2 simultaneously. 
[0055] Furthermore, in the present embodiment, 
the trays 4 in the right-hand tray component supply 
mechanism 7 having component holding sections 61 — 
64 are retracted to the storage position 5 by means of 
the shuttle 26, as Illustrated in Fig. 1 , and a tray 4 in the 
left-hand tray component supply mechanism 7 is 
extracted to the component supply position 6 by means 
of the shuttle 26, whereupon electronic components 2 
accommodated in the tray 4 extracted to the left-hand 
component supply position 6 are loaded onto the com- 
ponent holding sections 61 — 64 on the shuttle 26 hold- 
ing the right-hand tray 4 in the storage position. Thereby 
the operation of handling the aforementioned plurality of 
electronic components 2 simultaneously by means of 
the installing head 21 can be carried out in a simple and 
time-efficient manner. It is also possible for both right 
and left-hand shuttles 26 to be provided with component 
holding sections 61 — 64, which can be used selec- 
tively. In this case, when the left-hand shuttle 26 is made 
to retract the trays 4 to the storage position 5, con- 
versely to the foregoing example, it is possible for elec- 
tronic components 2 accommodated in a tray 4 
extracted to the right-hand component supply position 6 
to be loaded onto the component holding sections 61 — 
64 provided on the left-hand shuttle and to be handled 
and supplied for use simultaneously by the installing 
head 21 , thereby providing a merit in that various types 
of electronic components 2 can be handled simultane- 
ously, in a sequential fashion. 

[0056] Moreover, regardless of whether or not com- 
ponent holding sections 61 — 64 are provided on the 
shuttles 26 of the tray component supply mechanisms 
7, the installing head 21 is still capable of picking up 
electronic components from respective trays 4 extracted 
from both the left and right-hand tray component supply 
mechanisms 7, as illustrated in Fig. 2, in a continuous 
fashion corresponding to the required number of com- 
ponents, whereupon it can install these components 
simultaneously at prescribed positions on the circuit 
board 1 . In this case, electronic components 2 picked up 
from one or both of the left and/or right-hand trays 4 and 
electronic components 2 picked up from the component 
holding sections 61 — 64 can be handled simultane- 
ously, and can be installed simultaneously at prescribed 
positions on the circuit board 1 . 
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[0057] Furthermore, in the present embodiment, 
the component transfer tool 67 is devised in such a 
manner that, before being held by the component hold- 
ing sections, electronic components 2 picked up from 
the trays 4 are rotated preliminarily in a direction corre- 5 
spending to their orientation when installed on the cir- 
cuit board 1 by the installing head 21 , on the basis of the 
fact that they are stored in the trays 4 in a prescribed ori- 
entation. 

[0058] The electronic components 2 are thus 
rotated preliminarily without needing to provide a spe- 
cial time period for same, during the component supply 
operation performed by the tray component supply sec- 
tion 8 whilst electronic components 2 supplied from the 
cassette component supply section 13 are being 
installed by the aforementioned installing head 21. 
Therefore, the time period required for verifying the 
image of electronic components 2 after they have been 
picked up by the installing head 21 , and rotating same to 
a prescribed orientation, is eliminated, and hence elec- 
tronic components 2 can be installed immediately after 
they have been picked up, thereby making it possible to 
achieve further increases in component installation 
speed. 

[0059] Corresponding to the fact that the installing 
head 21 installs electronic components 2 supplied from 
component supply sections 8, 13 located on either side 
of the conveyance path 30 as stated above, at pre- 
scribed positions on a circuit board 1 registered in a pre- 
scribed position on the conveyance path 30, two 
recognition cameras 71 , 72 are provided at either end of 
the range of movement in the Y direction of the position 
registering support platform 37 in the conveyance path 
30. Of these recognition cameras 71 , 72, the camera 
located in the path of travel of the installing head 21 
when picking up a supplied electronic component 2 and 
moving over the circuit board 1 identifies the positions 
and orientations of the electronic components 2 held by 
the component installing tools 51 — 54 of the installing 
head 21 . On the basis of image data from the identifica- 
tion image, the amount of movement required for the 
electronic components 2 to be installed in prescribed 
positions on the circuit board 1 is determined and the 
amount of correction required in the orientation of the 
electronic components 2 which have been picked up 
and held is also determined from same. Thereupon the 
orientation of the electronic components 2 is connected 
by rotating the component installing tools 51 — 54 hold- 
ing the electronic components 2 by the determined 
amount of correction, and the electronic components 2 
are then installed in prescribed positions on the circuit 
board 1. 

[0060] According to the foregoing construction, 
since the electronic components 2 held by the respec- 
tive component installing tools 51 — 54 in the installing 
head 21 are subjected to image verification, it is possi- 
ble to eliminate wasteful doubling-back movement, and 
the like, of the installing head 21, and hence this does 
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not provide an impediment to high-speed component 
installation. 

[0061] The task of installing the electronic compo- 
nents 2 held by the respective component installing 
tools 51 — 54 of the installing head 21 , after correction 
of their orientation, is carried out once the overall posi- 
tion of the circuit board 1 as indicated by the recognition 
camera 55 attached to the installing head 21 , and the 
component installation positions on the circuit board 1 , 
have been verified by imaging. Specifically, in order to 
pick up and install electronic components 2 from the 
component supply section 8 or 13 on the other side of 
the conveyance path 30 from the installing head 21 , the 
position registering support platform 37 is moved in the 
Y direction towards the component supply section 8 or 
13 where electronic components 2 are to be picked up, 
and said electronic components are duly installed. 
Therefore, since the position registering support plat- 
form 37 is moved in an opposite direction to its previous 
direction of movement such that it reaches a prescribed 
position immediately before the electronic components 
2 are installed, it may occur that the platform 37 does 
not arrive at the prescribed position accurately, due to 
control errors, the effects of back lash in the driving 
mechanism, or the like. Consequently, if the overall 
position of the circuit board 1 and the component instal- 
lation positions, as verified by images from an recogni- 
tion camera 55 in the installing head 21, are taken as 
references, discrepancies are liable to occur in the com- 
ponent installation position. 

[0062] Therefore, in the present embodiment, each 
time the position registering support platform 37 is 
moved towards the component supply section 8 or 13 
where electronic components 2 are to be picked up by 
means of the installing head 21 traversing the convey- 
ance path 30, and halts its movement, the overall posi- 
tion of the circuit board 1 is subjected to image 
verification by the recognition camera 55 in the installing 
head 21, by means of the overall position marks 81 , 82 
illustrated in Fig. 4, and the installation position 80 of the 
electronic component 2 on this circuit board 1 is sub- 
jected to image verification by means of the Installation 
position marks 83, 84. The electronic component 2 
picked up from the component supply section 8 or 13 by 
means of the installing head 21 moving across the con- 
veyance path 30 on the basis of this image verification 
is installed at a prescribed position on the circuit board 
1 supported on the position registering support platform 
37, which has moved to and halted in a prescribed posi- 
tion on the side adjacent to the component supply sec- 
tion 8 or 13 from which the electronic component 2 has 
been picked up. Hence, by moving in an opposite direc- 
tion to the previous direction of movement immediately 
before the electronic component 2 is installed, it is pos- 
sible to install the electronic component 2 accurately in 
a prescribed position on the circuit board 1, without 
being affected by any variation which may occur in the 
position at which the position registering support plat- 
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form 37 halts, due to control error, the effects of back 
lash In the driving mechanism, or the like. 
[0063] Each of the component installing tools 51 — 
54 in the installing head 21 and the component transfer 
tool 67 in the component transfer head 65 are provided 5 
with a downward stroke S, as illustrated in Fig. 5 and 
Fig. 6. This downward stroke S interferes with the circuit 
board 1 , tray 4, or the like, which Is the object being han- 
dled by the tool, in such a manner that the operations of 
picking up, installing and loading the electronic compo- io 
nents 2 can be performed by the component installing 
tools 51 — 54 and component transfer tool 67 in an 
accurate manner. Therefore, if either one or both of the 
installing head 21 and/or the position registering sup- 
port platform 37 move(s) in a direction approaching the 75 
other thereof, or If either one or both of the component 
transfer head 65 and/or the tray 4 move(s) in a direction 
approaching the other thereof, when the component 
installing tools 51 — 54 are in a lowered state, they will 
interfere with same and cause damage. 20 
[0064] The operating program for the control device 
must be devised in such a manner that an operational 
state of this kind is avoided. However, in adopting a soft- 
ware response of this kind, the possibility that malfunc- 
tion may occur due to noise, or some other reason, 25 
leading to the aforementioned problem of interference, 
cannot be discounted. 

[0065] Therefore, in the present embodiment, an 
area sensor 86 as illustrated in Fig. 5 is provided to pre- 
vent interference between the installing head 21 and the 30 
position registering support platform 37, and an area 
sensor 87 as illustrated in Fig. 6 is provided to prevent 
interference between the component transfer head 65 
and the trays 4 or shuttle 26. 

[0066] The area sensor 86 detects whether one or 35 
more of the component installing tools 51 — 54 in the 
installing head 21 ties inside the positional range corre- 
sponding to the circuit board 1 on the position register- 
ing support platform 37, and in the present embodiment 
a photosensor is used. The area sensor 86 is attached, 40 
for example, to the installing head 21, and correspond- 
ing to this, a light shielding plate 88 having a length cor- 
responding to the Y dimension of a circuit board 1 of 
maximum size is provided on the position registering 
support platform 37, in such a manner that it moves 45 
integrally with the circuit board 1 and hence enables the 
position registering support platform 37 to be moved 
only when the area sensor 86 detects the light shielding 
plate 88. 

[0067] Thereby, even in cases where a control error, so 
malfunction, or the like, has occurred, it is still possible 
to detect accurately by hardware means using the area 
sensor 86 if the installing head 21 is positioned outside 
the component installing range over the position regis- 
tering support platform 37, and to prohibit movement of 55 
the position registering support platform 37 in such a 
case, thereby making it possible reliably to prevent 
mutual interference and damage if the position register- 



ing support platform 37 moves towards the installing 
head 21 when the component installing tools 51 — 54 
are in a lowered state whilst the installing head 21 is at 
a position outside the component installing range on the 
position registering support platform 37. Moreover, 
since the light shielding plate 88 corresponds to the size 
of a circuit board 1 of maximum size, no problems occur 
even if the size of the circuit board 1 changes. However, 
the length of the light shielding plate 88 should be 
adjusted, or should be capable of being adjusted, in 
accordance with adjustment of the interval between the 
conveyance rails 35 corresponding to the size of the cir- 
cuit board 1 . The light shielding plate 88 can also be 
replaced according to circumstances. Furthermore, 
besides the combination of a photosensor and light 
shielding plate described here for the area sensor 86, it 
is also possible to use any type of hardware means hav- 
ing a similar function. 

[0068] In the range where the area sensor 86 does 
not detect the light shielding plate 88, any component 
installation operation by lowering the component install- 
ing tools 51 — 54 of the installing head 21 is prohibited. 
In conjunction with this, if one or more of the component 
installing tools 51 — 54 is in a lowered position and the 
area sensor 86 is not detecting the light shielding plate 
88, then the position registering support platform 37 is 
prohibited from moving in the Y direction. 
[0069] The area sensor 87 detects whether or not 
the component transfer head 65 is in a position whereby 
it will interfere with the tray 4 of either one of the tray 
component supply mechanisms 7, and in the present 
embodiment, a photosensor is employed for this area 
sensor 87. Utilizing the fact that the U-bend section 85a 
of the air tube 85 connected to the suction nozzle, which 
forms the component transfer tool 67 of the component 
transfer head 65, moves with any movement of the com- 
ponent transfer head 65, at 1/2 the speed thereof, the 
length L of the air tube 85 extending along the tube 
guide 126 varying accordingly, the area sensor 87 is 
attached to a fixed member, such as the tube guide 1 26, 
or the like, and detects which of the tray component 
supply mechanisms 7 the component transfer head 65 
is located next to, by means of the length of the air tube 
85 extending along the tube guide 126. Specifically, 
whilst the area sensor 87 is detecting the air tube 85 as 
indicated by the phantom lines in Fig. 6, it is judged that 
the component transfer head 65 is located on the side of 
the right-hand tray component supply mechanism 7 in 
Fig. 6. In this case, any extracting or retracting operation 
of the trays 4 in the right-hand tray component supply 
mechanism 7 is prohibited, and the component transfer 
tool 67 is permitted to be lowered. However, the compo- 
nent transfer head 65 is prohibited from moving towards 
the left-hand tray component supply mechanism 7 
whilst the component transfer tool 67 is in a lowered 
state. At the same time, extracting or retracting opera- 
tion of the trays 4 in the left-hand tray component supply 
mechanism 7 is permitted. On the other hand, whilst the 
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area sensor 87 is not detecting tlie air tube 85 as indi- 
cated by the solid lines in Fig. 6, it is judged that the 
component transfer head 65 is located on the side of the 
left-hand tray component supply mechanism 7 in Fig. 6. 
In this case, any extracting or retracting operation of the 
trays 4 in the left-hand tray component supply mecha- 
nism 7 is prohibited, and the component transfer tool 67 
is permitted to be lowered. However, the component 
transfer head 65 is prohibited from moving towards the 
right-hand tray component supply mechanism 7 whilst 
the component transfer tool 67 is in a lowered state. At 
the same time, extracting or retracting operation of the 
trays 4 in the right-hand tray component supply mecha- 
nism 7 is permitted. It is possible to use any type of 
hardware means for the area sensor 87 having a similar 
function, besides the combination of a photosensor and 
light shielding plate described here. However, since 
attaching the area sensor 87 to a fixed member also 
enables electrical detection wiring to be fixed, this 
allows relatively simple installation compared to a case 
where the sensor is attached to a moving member. 
[0070] It should be noted that the object of the area 
sensor 87 is to detect which component supply position 
6 the component transfer head 65 is located in, and it 
may be composed in many different ways. For instance, 
besides detecting elements resembling the air tube 85, 
such as electrical wiring paths, or the like, it is also pos- 
sible to detect a long member which is connected to the 
component transfer head 65 and moves in conjunction 
with same, the current location of the component trans- 
fer head 65 being detected between a plurality of com- 
ponent supply positions 6 according to the movement of 
the long member coupled to the component transfer 
head 65. However, by using a previously installed mem- 
ber, such as the air tube 85, it is not necessary to pro- 
vide a special member for this purpose, and hence low 
coats can be achieved. 

[0071] As described above, by detecting an interfer- 
ence operating region between the installing head 21 
and position registering support platform 37 and an 
interference operating region between the installing 
head 21 and a tray 4 or shuttle 26, by hardware means, 
it is possible reliably to prevent interference by judging 
interference conditions according to the positional rela- 
tionships based on the actual movements performed, 
regardless of the operating program in the control 
device and the control performed on the basis of same. 
Moreover, it is also suitable to make combined use of 
Interference prevention by hardware means of this kind 
and interference prevention by software as described 
previously. 

[0072] Moreover, in the present embodiment, the 
installing head 21 is devised in such a manner that, 
when a problem occurs with the electronic component 2 
being handled, due to an installation fault or other prob- 
lem, the installing head 21 discharges the problem com- 
ponent onto one of two problem component processing 
conveyors 91 located in prescribed positions on either 
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side of the cabinet 66 of the tray component supply sec- 
tion 8 illustrated in Fig. 2, for example. The problem 
component processing conveyor 91 is driven intermit- 
tently by a prescribed amount by means of a motor 92, 

5 whenever it receives a problem component, and the 
received components are thus conveyed in a uniform 
direction at a uniform pitch P and supplied for reinstalla- 
tion, disposal, or other processing. Furthermore, if the 
dimensions or surface area of the problem component 

70 thus received are larger than a standard component, 
then the conveyance distance is increased by an inte- 
gral factor (P X n) corresponding to the size ratio 
thereof. The reference component can be set appropri- 
ately to any desired size of a prescribed type of compo- 

75 nent, for instance, a particular size of flat package 
component, or the like. 

[0073] Thereby, if there occurs a component caus- 
ing an installation fault or other problems, when the 
installing head 21 is successively picking up supplied 

20 electronic components 2 of various types and installing 
same on a circuit board 1 , then this component is dis- 
charged onto a problem component processing con- 
veyor 91 located in a prescribed position. These 
components are conveyed at a uniform pitch P by the 

25 problem component processing conveyor 91 such that a 
space for receiving the next electronic component 2 is 
provided, and the problem components on the problem 
component processing conveyor 91 are processed 
manually for reuse, disposal, or the like, according to 

30 their respective states. Even if the electronic compo- 
nents 2 handled by the installing head 21 are of various 
different sizes, since each problem component process- 
ing conveyor 91 is transported intemnittently by the 
motor 92, by an amount (P X n) corresponding to the 

35 size of the electronic component 2 discharged on the 
problem component processing conveyor 91 , it is possi- 
ble to prevent situations where two discharged elec- 
tronic components 2 overlap and interfere with each 
other, causing mutual damage or causing a component 

40 or components to slide off the conveyor. Furthermore, 
since the conveyance distance is reduced to a minimum 
pitch P for small problem components, it is also possible 
to prevent situations where the whole problem compo- 
nent processing conveyor 91 is transported further than 

45 necessary, the discharged electronic components 2 are 
transported too rapidly, and hence the staff responsible 
do not have the opportunity to process these problem 
components correctly. 

[0074] In the present embodiment, a tool stocker 
50 128 for stocking a variety of component installing tools 
which can be exchanged variously with the component 
installing tools 51 — 54 is also provided within the 
movement range of the installing head 21, so that elec- 
tronic components 2 of various types can be handled as 
55 appropriate. If necessary, it is also possible to devise 
the component transfer tool 67 in such a manner that it 
can be exchanged for a tool of this kind. 
[0075] The operational control of the aforemen- 
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tioned component installing device is carried out by 
means of a control device 102 provided inside the 
device main unit 101 Illustrated in Fig. 1. The control 
device 1 02 may, suitably, employ a microcomputer, but 
the invention is not limited to this. In order to perform the 5 
aforementioned operational control, the basic construc- 
tion of the control device 1 02 is such that an input/out- 
put port thereof is connected to an operating panel 1 03 
provided in the device 101 as shown in Fig. 7. Verifica- 
tion circuits 1 04 — 1 06 for obtaining required positional 10 
information by image processing of inputs from the area 
sensors 86, 87 and the various recognition cameras 55, 
71 , 72, are connected to an input port. An output port is 
connected to the objects under operational control, 
namely, a driver 1 07 for the cassette component supply 15 
section 13, a driver 108 for the tray component supply 
section 8, a driver 109 for the component transfer head 
65, a driver 1 10 for the component installing head 21 , a 
driver 111 for the Y direction table 41 , and a driver 1 12 
for the problem component processing conveyors 91 , in 20 
such a manner that signals designating the operational 
status of each object under control can be input respec- 
tively in real time. 

[0076] The operational control of the problem com- 
ponent processing conveyors 91 described above is 25 
performed by sixth control means 127 forming an inter- 
nal function of the control device 102. The operational 
restriction of the trays 4 according to the area sensor 86 
is carried out by first control means 121 forming an 
internal function of the control device 102. The opera- 30 
tional restriction of the trays 4 and component installing 
head 21 according to the area sensor 86 and the oper- 
ational status of the component installing tools 51 — 54 
as input to the control device 102 is performed by sec- 
ond control means 122 forming an internal function of 35 
the control device 1 02. The operational restriction of the 
trays 4 according to the area sensor 87 is performed by 
third control means 123 forming an internal function of 
the control device 1 02, and the operational restriction of 
the trays 4 and component transfer head 65 according 40 
to the area sensor 87 and the operational status input to 
the control device 102 is performed by fourth control 
means 124 forming an internal function of the control 
device 102. As described above, the device is capable 
of performing component installing operation in two dif- 45 
ferent modes; in the first component supply mode, 
respectively selected trays 4 in respective tray compo- 
nent supply mechanisms 7 as described above are 
moved simultaneously to component supply positions 6, 
as illustrated in Fig. 2, thereby supplying the electronic so 
components 2 accommodated in the trays 4 for use; and 
in the second component supply mode, electronic com- 
ponents 2 accommodated in a tray 4 moved to a compo- 
nent supply position 6 of a tray component supply 
mechanism 7 are loaded onto component holding sec- ss 
tions 61 — 64 of the same shuttle 26 by means of a 
component transfer head 65, thereby supplying the 
electronic components 2 for use. By means of a fifth 



control means 125 forming an internal function of the 
control device 1 02, it Is possible to perform either one of 
the first component supply mode or the second compo- 
nent supply mode only, or to perform both component 
supply modes conjointly, at various timings according to 
requirements, in conjunction with the supply of elec- 
tronic components 2 by the cassette component supply 
section 13, in accordance with a component installing 
program. Moreover, the second component supply 
mode may also be controlled in such a manner that the 
supply of electronic components 2 from the cassette 
component supply section 13 is continued until there is 
a signal which indicates that the component installing 
head 21 has picked up all the electronic components 2 
loaded on the component holding sections 61 — 64, on 
the basis of intonation indicating that electronic compo- 
nents 2 have been loaded to all of, or the required ones 
of, component holding sections 61 — 64, and that sub- 
sequent installation has been performed and loading of 
the electronic components 2 has ended. 
[0077] In the first component supply mode 
described above, at the maximum, electronic compo- 
nents 2 of a number of types corresponding to the 
number of jointly provided tray component supply mech- 
anisms 7 can be supplied and provided for use simulta- 
neously, or successively, and therefore the efficiency of 
supplying electronic components 2 of plural types by 
means of tray component supply mechanisms 7 Is 
improved. Moreover, in the second component supply 
mode, a plurality of electronic components 2 held in 
respective holding sections 61 — 64 of a shuttle 26 can 
be picked up and provided for use simultaneously by 
means of component installing tools 51 — 54, or the 
like, in the aforementioned component installing head 
21, which have an alignment direction and alignment 
pitch matching those in which the plurality of electronic 
components 2 are held, and therefore the number of 
operations and the time period required for the elec- 
tronic components 2 to be picked up and used can be 
reduced. By performing the loading of the aforemen- 
tioned electronic components 2, and the tike, in parallel 
with the operation of supplying components from further 
component supply sections, comprising a further tray 
component supply mechanism 7, cassette component 
supply sections 13 having component supply cassettes 
1 2, and other such component supply mechanisms, it Is 
possible to improve efficiency for tasks wherein a pre- 
scribed number of electronic components 2, or the like, 
are handled in a similar manner, for example, a task for 
installing the same component onto a split circuit board, 
as described above. 

INDUSTRIAL APPLICABILITY 

[0078] According to the component installing device 
and component supply device of the present invention, 
as described above, cassette component supply sec- 
tions for handling small components having a high fre- 
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quency of use, and a tray component supply section 
connprising a plurality of jointly provided tray component 
supply mechanisms for handling large or irregularly 
shaped components, are used in conjunction with each 
other, components being supplied and installed with 
good efficiency by means of various different compo- 
nent supply modes. Therefore it is possible to achieve 
further Increase in the speed of component installation, 
thereby making the invention beneficially applicable to 
the field of electronic circuit board manufacture, where 
high productivity is sought. 

Claims 

1 . A component installing device comprising: 



2, The component installing device according to claim 45 
1, further comprising a plurality of component 
installing tools (51 — 54) on said installing head 
(21) for installing components (2) aligned in a pre- 
scribed direction; 

50 

a plurality of shuttles (26), which perform recip- 
rocal movement in such a manner that they 
move a selected tray (4) of one of the adja- 
cently disposed tray component supply mecha- 
nisms (7) from the storage position (5) to the 55 
component supply position (6) thereof and then 
return same to said storage position (5); 
component holding sections (61 — 64) for 



3. The component installing device according to claim 
2, wherein said component holding sections (61 — 
64) are provided in equal number to the component 
installing tools (51 — 54) of the installing head (21). 

4. The component installing device according to claim 
2, wherein said component transfer head (65) is 
devised in such a manner that components (2) 
picked up from a tray (4) are rotated preliminarily in 
a direction corresponding to their orientation for 
installation on the installation object (1) by the 
installing head (21), before being held by the com- 
ponent holding sections (61 — 64). 

5. The component installing device according to claim 
2, wherein, in cases where a component (2) being 
handled is a problem component which causes an 
installation fault or other problem, the installing 
head (21) discharges said component onto a prob- 
lem component processing conveyor (91) located 
at a prescribed position, said problem component 
processing conveyor (91) being driven intermit- 
tently by a prescribed amount, each time it receives 
a discharged problem component, thereby convey- 
ing received problem components in a uniform 
direction at a uniform pitch (P), in such a manner 
that they can be supplied for processing, such as 
reinstallation, disposal, or the like. 

6. The component installing device according to claim 
5, wherein, in cases where a problem component 
received from the installing head (21) is larger than 
a reference component, when conveying the prob- 
lem component, the problem component process- 
ing conveyor (91) increases the amount of 
conveyance by a factor corresponding to the size 
ratio thereof. 

7. A component supply device, comprising: 



a tray component supply section (8) having a 
plurality of conjointly provided tray component 
supply mechanisms (7) for selecting trays (4) 
accommodating prescribed components (2), 20 
and moving said trays (4) from a storage posi- 
tion (5) to a component supply position (6), 
according to need, thereby providing the com- 
ponents (2) accommodated therein for use; 
a cassette component supply section (1 3) hav- 25 
ing a plurality of mutually aligned component 
supply cassettes (12) for carrying components 
in a tape cassette or a bulk cassette, and trans- 
porting said components to a component sup- 
ply position (11), one at a time, thereby 30 
providing said components for use; and 
an installing head (21) for picking up compo- 
nents (2) accommodated in the respective 
trays (4) located at the component supply posi- 
tions (6) of the respective tray component sup- 35 
ply mechanisms (7) in the tray component 
supply section (8), and components (2) trans- 
ported to the component supply positions (11) 
of the respective component supply cassettes 

(12) in the cassette component supply section 40 

(13) , according to need, and Installing the com- 
ponents (2) at prescribed positions an an 
installation object (1). 



holding components (2), provided on at least 

one of said shuttles (26) and aligned in a direc- 
tion and at a pitch corresponding to the align- 
ment direction and alignment pitch of said 
component installing tools (51 — 54); and 
a component transfer head (65) for picking up 
components (2) accommodated in a tray (4) 
that has been moved to a component supply 
position (6) of a tray component supply mecha- 
nism (7) and for loading these components (2) 
onto said component holding sections (61 — 
64); 

wherein said installing head (21) is able to pick 
up the components (2) held on said component 
holding sections (61 — 64) and install same at 
prescribed positions of the installation object 
(1). 
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a plurality of adjacently provided tray compo- 
nent supply mechanisms (7) for selecting trays 
(4) accommodating prescribed components (2) 
and moving said trays (4) from a storage posi- 
tion (5) to a component supply position (6), 5 
according to need, thereby providing the com- 
ponents (2) accommodated therein for use; 
a plurality of shuttles (26), which perform recip- 
rocal movement in such a manner that they 
move a selected tray (4) of one of the respec- 10 
tive tray component supply mechanisms (7) 
from the storage position (5) to the component 
supply position (6) thereof and then return 
same to said storage position (5); 
component holding sections (61 — 64), pro- is 
vided on at least one of said shuttles (26), for 
holding components (2) in a prescribed align- 
ment direction and at a prescribed alignment 
pitch and for providing same for use; and 
a component transfer head (65) for picking up 20 
components (2) accommodated in a tray (4) 
that has been moved to a component supply 
position (6) of a tray component supply mecha- 
nism (7) and for loading these components (2) 
onto said component holding sections (61 — 25 
64); 

wherein said tray component supply mecha- 
nisms (7) have a first component supply mode, 
whereby respective selected trays (4) are 
moved simultaneously to component supply 30 
positions (6), thereby providing the compo- 
nents (2) accommodated in the respective 
trays (4) for use, and a second component sup- 
ply mode, whereby components (2) accommo- 
dated in a tray (4) located at a component 35 
supply position (6) of a tray component supply 
mechanism (7) are loaded onto the component 
holding sections (61 — 64) of the same shuttle 
(26) by means of the component transfer head 
(65), thereby providing said components for 40 
use. 

8. The component supply device according to claim 7, 
wherein said component transfer head (65) com- 
prises a component transfer tool (67) for picking up 45 
components (2) accommodated in a tray (4) located 

at a component supply position (6) and loading 
same onto the component holding sections (61 — 
64) of a shuttle (26), and an area sensor (87) for 
detecting at which component supply position (6) of so 
the respective tray component supply mechanisms 
(7) the component transfer head (65) is located, 
movement of the tray (4) being prohibited at the 
component supply position (6) where the area sen- 
sor (87) detects the component transfer head (65) ss 
to be located. 

9. The component supply device according to claim 8, 



wherein said component transfer head (65) is pro- 
hibited from moving to another component supply 
position (6), when the component transfer tool (67) 
of the component transfer head (65) is lowered at 
the component supply position (6) where the area 
sensor (87) detects the component transfer head 
(65) to be located. 

10. The component supply device according to claim 8, 
wherein the area sensor (87) is provided on a fixed 
section and detects a long member connected to 
the component transfer head (65) and moving in 
conjunction with same. 

1 1. A component installation method for installing com- 
ponents supplied in a continuous fashion at pre- 
scribed positions on an installation object (1) by 
means of an installing head (21), 

wherein components (2) transported from a tray 
component supply section (8) comprising a plurality 
of adjacently provided tray component supply 
mechanisms (7) for storing trays (4) accommodat- 
ing prescribed components (2) in a plurality of lev- 
els and moving a selected tray (4) from a storage 
position (5) to a component supply position (6), 
according to need, thereby providing the compo- 
nents (2) accommodated therein for use, and com- 
ponents (2) transported from a cassette component 
supply section (13) comprising a plurality of aligned 
component supply cassettes (12) for holding com- 
ponents in a tape cassette or a bulk cassette and 
transporting these components to a component 
supply position (11), one at a time, thereby provid- 
ing said components for use, are picked up and 
installed at prescribed positions on the installation 
object (1) by the installing head (21), according to 
need. 

12. A component supply method for selecting a tray (4) 
accommodating prescribed components (2) in one 
of a plurality of adjacently provided tray component 
supply mechanisms (7), and moving said tray (4) 
from a storage position (5) thereof to a component 
supply position (6), thereby providing the compo- 
nents (2) accommodated therein for use, 
wherein, in a first component supply mode, respec- 
tive selected trays (4) of the jointly provided tray 
component supply mechanisms (7) are moved 
simultaneously to the component supply position 
(6), thereby providing the components (2) accom- 
modated in the respective trays (4) for use, by 
means of shuttles (26) which perform reciprocal 
movement in such a manner that they move 
selected trays (4) from the storage position (5) 
thereof to the component supply position (6) and 
then return same to the storage position (5), and 

in a second component supply mode, compo- 
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nents (2) accommodated in a tray (4) located at 
the component supply position (6) of a tray 
component supply mechanism (7) are loaded 
onto component holding sections (61 — 64) 
provided on at least one of said shuttles (26) for 5 
holding components (2) in a prescribed align- 
ment direction and at a prescribed alignment 
pitch, thereby supplying the components for 
use, by means of a component transfer head 
(65) for picl<ing up and loading components (2) w 
accommodated in a tray (4) located at the com- 
ponent supply position (6) of a tray component 
supply mechanism (7). 
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Fig. 2 
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Fig. 4 
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Fig. 6 
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JP, 9-97996, A (Matsushita Blectrlc Industrial Co., 
Ltd.), 

8 lipril, 1997 (08. 04. 97) (PaMlly: none) 



Rcfevial todsinNo. 



1-12 



1-12 



□ 



iUrtPd wtfapixwruHMriflpqgBaiC Q See pileai fiuttljr a 





Dile of Ifae Mlod cnnpklkft ctf^lte i 

25 January, 1999 (25. 01. 99) 



DMb of BwIiiK oflbe i 

2 February, 1999 (02. 02. 99) 



ofteBA^ 
Japanese Patent Office 

Na 



PCr/ISA/210 (1 



dM«l)(iii)yl992) 



24 



